The CSi radical, which is of considerable astrophysical interest, was found in the circumstellar shell of the carbon star IRC +10216 [1] . Theoretical investigation of the molecular evolution in interstellar matter predicted this species to be an abundant component in dense clouds [2] . During the last two decades the electronic structure of the low-lying states of CSi had been subject of several ab initio studies [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . Its ground state was found to be X 3 II, followed by A 3 S~ and a 1 L + . The first vibrational wavefunctions and FranckCondon factors for the C 3 IT-X 3 n transition were calculated by Larsson [7] using CASSCF-CI potentials. Langhoff et al. [13] reported the first dipole moment functions for the X 3 II and A 3 Z~ states and the first transition moment function for the A 3 Z"-X 3 II transition. The first experimental observation of CSi was accomplished by Bernath et al. [10] , who detected the d 1 S + -b 1 II electronic transition. A detailed study of the X 3 II ground state was reported by Cernicharo et al. [1] , who measured the millimeter-wave spectrum. Mollaaghababa et al. [14] measured the rotational spectra of 13 CSi and vibrationally excited CSi in the X 3 n state. The A 3 £"-X 3 II transition was observed by Brazier et al. [15] . The C 3 Il-X 3 n transition was detected by Ebben et al. [16, 17] . They found that the v'-dependence of the measured transition probabilities cannot be explained by using the calculated FranckCondon factors of Larsson [7] . Experimental spectroscopic constants of the X 3 II and C 3 II states have been reported by Butenhoffet al. [18] , who also measured the C 3 n-X 3 n transition. The purpose of the present investigation was to investigate the ^'-dependence of the radiative lifetimes of the C 3 n state using the CASSCF-CI transition moment function.
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The computations have been performed with the MOLPRO code [19] . For a detailed description of the computational procedures we refer to the previous works [20] [21] [22] [23] [24] [25] . The basis set for carbon was the (13s8p) set of van Duijneveldt [26] contracted to [8s 5p] and augmented by (3d2flg) functions.For silicon we used a (17s 12p) set of Partridge [27] contracted to [lls8p] and augmented by (4d2flg) functions. The d function exponents were 1.848, 0.649 and 0.228 for carbon and 2.1,0.9, 0.4 and 0.15 for silicon. The exponents of the f functions were 1.419 and 0.485 for carbon and 1.6 and 0.55 for silicon. The g function exponents were 1.011 for carbon and 1.1 for silicon. In the CASSCF calculations all valence orbitals were active, which led to CASSCF expansions of 592 CSFs. A state averaged procedure [28] was used in each spin symmetry in order to simplify the calculation of the electronic transition moment. In the CASSCF-CI procedure all single and double excitations of the valence MOs were taken into account. Only the configurations with two electrons in the external MO space were contracted. Vibrational wavefunctions and the radiative lifetimes were obtained from the CASSCF-CI potentials and the transition moment function using the Numerov approach [29] . The CASSCF-CI potentials and transition moment functions are listed in Tables 1 and 2 . The dominating configuration in the X 3 n wavefunction is 5o 2 6a 2 l o2n 3 . The C 3 II state is a strong mixture of several configurations with nearly equal weight build up by different occupation of the 6o, la, 2n and 3n MOs [7] . In Table 3 , the CASSCF-CI spectroscopic constants are compared with available experimental data. The CASSCF-CI equilibrium distances are too long by 0.006 Ä for the ground state and too short by 0.100 Ä for the excited state. In the calculations of the vibrationally averaged transition moments, the potential energy functions have been shifted to their experimental equilibrium distance. The T e excitation energy has been calculated to be higher than the experimental value by 281 cm -1 . In the calculation of the radiative lifetimes the experimental T e value was used.
The transition moment function of the C 3 II-X 3 II transition decreases strongly with increasig R (Fig- Figure 1 . Since they are valid only for the positive values of the transition moment, they do not cover the whole region of internuclear distances between the classical turning points of v" = 0 and v' = 0 (cf. Figure 1) . A comparison of the CASSCF and CASSCF-CI transition moment functions shows that the electron correlation lowers the transition mo- Figure 2 ). Their dependence on v', however, has been reproduced correctly. In independent calculations [30] we have shown that the emission into the B 3 X + and A 3 £~ states is much weaker; the inclusion of these transitions in the calculations of the radiative lifetimes decreases the lifetimes of the vibrational states in the C 3 II state by less than 0.07 ps. From these results we expect that the CASSCF-CI electronic transition moment function, which changes sign at about 4 bohr, has the correct shape for the region of internuclear distances of present interest, but the absolute values of the transition moment are probably too large by about 0.05 a.u. Values of the calculated Franck-Condon factors and rates of spontaneous emission for the C 3 II-X 3 II transition are given in Table 5 .
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